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ABSTRACT
The commercial mortgage-backed securities (CMBS) market is relatively new and
developing quickly. Investor and regulatory reliance on the rating agencies for credit risk
opinions is great. Significant variations exist in the pricing of same letter-rated,
presumably "credit equivalent", securities. This thesis examines the impact of non-credit,
credit, and rating agency factors on the pricing of triple-A rated commercial mortgage-
backed securities. It also examines the rating methodology and the rating downgrade
history of public transactions for each of the four rating agencies in the CMBS market.
Regression analysis was performed on 89 triple-A rated securities representing 51
transactions that were issued from the first quarter of 1994 through the first quarter of
1996. The information was obtained from deal prospecti and from the rating agencies. A
qualitative review of rating methodology and downgrade history for each rating agency
was performed based on information supplied by each rating agency.
The results of the pricing spread regression analysis show that both non-credit and credit
factors impact pricing of CMBS, but that there is no pricing impact based on the rating
agency(s) which rates the transaction. The existence of significant credit variable effects
indicate there is a disparity in the evaluation of credit risk between the market and the
rating agencies. The review of the limited data that exists regarding rating methodology
and the rating downgrade history of each rating agency indicates no discernible
differences among the rating agencies in terms of performance.
Thesis Supervisor: Timothy J. Riddiough
Title: Assistant Professor
Acknowledgment
We would like to thank Nomura Securities International, Fidelity Investments and
Aldrich, Eastman and Waltch for their help in compiling the CMBS data used in our
regression analyses.
We would also like to recognize the help we received from Moody's Investors Service,
Standard & Poor's, Fitch Investors Service and Duff & Phelps Credit Rating Co. in
gathering rating agency methodology and rating downgrade data for CMBS Issues.
Table of Contents
A b stract ............................................................................................................................................ 2
A ckn ow ledgm ent ............................................................................................................................ 3
T ab le of C ontents ............................................................................................................................ 4
Chapter 1 - Introduction .................................................................................................................. 5
1.1 Background of Commercial Mortgage-Backed Security Market ..................................... 7
1.2 CMBS Structure and the Role of the Rating Agencies ..................................................... 11
1.3 W hy a Credit Rating is Desired ......................................... 14
1.4 The Rating Agencies ....................................................................................................... 14
1.5 S u m m ary ........................................................................................................................... 16
Chapter 2 - Literature Review ....................................................................................................... 18
Chapter 3 - Rating Agency Methodology .. ...................................... 22
3.1 Single Asset and Small Pool Transactions ............................................................ 23
3.2 Large Pool Transactions ......................................... ..... 24
3 .3 M ethodo logies ................................................................................................................... 24
3.3.1 Standard & Poor's ...................................................................................................... 24
3.3.2 Moody's Investors Service .................................. ................................................... 25
3.3.3 Fitch Investors Service .................................................................................................. 26
3.3.4 Duff & Phelps Credit Rating Company ................................... 29
3.4 Comparison of Methodologies ............. ......... ............................. 32
Chapter 4 - Data and Methodology ........................................................ 34
4 .1 T h e D ata ............................................................................................................................ 3 6
4 .1.1 T he V ariab les .................................................................................................................. 38
4.2 Methodology ..................................................................................................................... 42
4.2.1 Subordination Levels .................................................................................................... 42
4 .2 .2 T est I ............................................................................................................................... 4 3
4 .2 .3 T est II .............................................................................................................................. 4 3
4 .2 .4 T est III ............................................................................................................................. 4 4
Chapter 5 - Results of Regression Analysis on AAA Rated CMBS ........ .............................. 45
5.1 Subordination Levels ....................................................................................................... 45
5.1.1 Discussion of Variables ............................................. 46
5.1.2 Discussion of Results .................................................................................................... 48
5.1.3 Rating Agency Differences ..... ...................................... 48
5.2 Empirical Study of Dispersion of Spreads .................................. 49
5.2.1 Results of Test I ............................................................................................. ..... 49
5.2.1.1 Discussion of Variables ............................................. 50
5.2.1.2 Discussion of Results .................................................................................................. 51
5.2.2 Results of Test II .............................................................................................................. 52
5.2.2.1 Discussion of Variables ....................................... ...... 54
5.2.2.2 Discussion of Results .................................................................................................. 55
5.2.3 Results of Test III ............................................................................................................. 57
Chapter 6 - Measuring Rating Agencies' Performance .. ............................. 58
6.1 Overview of Credit Downgrades ................................. ............................................. 58
6.2 Credit Downgrade Experience by Rating Agency ......................................................... 60
6.2.1 Standard & Poor's ............................................................................................................ 62
6.2.2 M oody's Investors Service ........ ........................................................... .............. 62
6.2.3 Fitch Investors Service .................................................................................................. 63
6.2.4 Duff & Phelps .................................................................................................................. 63
6 .3 C om p arison ........................................................................................................................ 64
Chapter 7 - Conclusion ..................................................................................................................... 65
7.1 Areas of Future Research .............................................................................. 68
R eferen ces ........................................................................................................................................ 6 9
Appendix
E x h ib it 1 ............................................................................................................................. 7 2
E x h ib it 2 ............................................................................................................................. 7 3
4
Chapter 1
Introduction
In the commercial mortgage-backed security (CMBS) market, significant variations exist
in the pricing of same letter-rated securities. The variations range from approximately 80
basis points on AAA rated securities to 160 basis points on BBB rated securities. These
dispersions raise the question as to why such large variations exist in presumably credit
"equivalent" securities. It is important to understand these differences in pricing as
securitized real estate debt is fairly new to the capital markets and both investors and
regulatory authorities look to ratings as investment guidelines.
Due to the relative infancy of the CMBS market, pricing variations for same letter-rated
securities may be attributable to a wide variety of factors. One factor may be as simple as
the market maturing with time as investors and rating agencies become more comfortable
with the security. Yet we hypothesize that the variations are more complex and may
involve both credit and non-credit factors. Rating agencies should capture all of the
relevant credit-related risks associated with CMBS and reflect this in their rating. It is
ultimately the rating agency's required percent subordination for each rating class which
determines the final credit rating of each Certificate. Yet the dispersion of spreads
indicate that the market is either looking beyond credit factors or placing different
weights than the rating agencies on some credit factors when pricing CMBS. Therefore it
appears that credit factors are insufficient to explain the dispersion in spreads. We
hypothesize that the majority of the pricing variations may be the result of non-credit
factors such as the weighted average life, call provisions or date of securitization.
The foundation for the market and regulatory use of ratings is the presumption that ratings
correlate with credit risk and that there is consistency among the risk classifications of
rating agencies. For example, a AAA rating should be indicative of the true credit risk of
that security and the same rating from another rating agency should bear approximately
the same risk.
Investor reliance on ratings and the use of ratings by the SEC and other government
authorities for regulatory purposes have in effect made rating agencies gatekeepers to the
capital markets. Thus, rating agencies play a very powerful role for entities wishing to
access the public debt market. In many sectors of the capital markets, such as the
corporate and municipal bond markets, rating agencies have been publishing ratings for
decades. The maturity of these sectors and the significant data that exist have enabled the
rating agencies to refine their credit analyses. However, the lack of historical
performance data on both the CMBS market and the underlying commercial whole loan
market, increases the difficulty in gauging the credit risk of CMBS. This may cause
greater disparity in the assessment of CMBS credit risk by each rating agency. If so, the
market may price its opinion of the rating agency into the spread.
Sufficient rating history exists in corporate and municipal bond markets to value a rating
agency's credit opinion based on that agency's risk classifications relative to subsequent
default experience. This, again, is not the case for the CMBS market. There has been no
study to date that compares the various rating agencies' CMBS rating methodologies or
examines the correlation of ratings with credit experience over time. We intend to
investigate both of these topics which will provide the reader with a better understanding
of CMBS.
This thesis also investigates the dispersion of spreads within the same rating classification
and attempts to assess the impact of credit, non-credit and rating agency specific factors
on the pricing spreads. Greater knowledge of rating agency methodology and significant
pricing variables will enable the reader to distinguish the differences between the
market's and the rating agencies' views of credit risk. This will provide investors and
regulatory authorities, which use ratings as investment guidelines, with increased
knowledge to make better investment decisions.
The balance of this chapter narrates background information on the CMBS market and
the rating agencies and discusses how they interact. A literature review of relevant
research is displayed in Chapter 2. Chapter 3 focuses on the similarities and differences
in rating agency methodology. In Chapter 4 we discuss our data and explain the
methodology used in analyzing the data. This is followed, in Chapter 5, by a quantitative
analysis of spreads and their linkage to credit, non-credit and rating agency factors.
Chapter 6 discusses the credit experience of CMBS and qualitatively investigates events
that have occurred since issuance. The thesis will close with a discussion of the results
and their implications to the CMBS market.
1.1 Background of CMBS Market
The CMBS market can be characterized as currently small, but significant and growing.
Market issuance has totaled approximately $100 billion, representing about 9 percent of
total commercial mortgage market. Although commercial mortgage securitization began
in the mid 1980's, the market was not firmly established as a viable financing vehicle
until the early 1990's. Total issuance was approximately $4.6 billion in 1991, $16.6
billion in 1992, and has grown $18 - $20 billion annually since, with first quarter 1996
registering the largest first quarter issuance to date, $6.9 billion (Nomura 1996).
Initial growth in the CMBS market occurred for two primary reasons: the disposition
activity of the RTC and the withdrawal of traditional commercial mortgage lenders from
the market. Approximately 50 percent of issuance in 1991 and 1992 stemmed from the
RTC disposition of commercial mortgages. Pooling and selling significant numbers of
mortgages into the public markets enabled the RTC to fulfill its mandate to sell its assets
quickly. Through its willingness to sell securitized commercial mortgages quickly at
whatever price the market would bear, the RTC effectively absorbed the costs of
establishing the CMBS market (Ciochetti, Riddiough, 1996).
This was also a period of time in which plummeting real estate values resulted in very
poor loan performance for traditional mortgage lenders. As a result, credit concerns
dominated the market, and shareholder pressure and an increased regulatory burden
forced these lenders to sharply reduce their commercial real estate exposure. The capital
requirements for life insurance companies and banks were modified to make real estate
lending more expensive for these lenders. Life insurance companies, for example, were
subject to newly imposed regulations, termed Risk Based Capital. These regulations
required three times the level of capital reserved for commercial mortgages relative to
BBB-rated bonds, which historically was the credit quality benchmark associated with
commercial mortgages.
These factors had a predictable effect. Commercial mortgage debt fell from over 20
percent of life insurance companies' total financial assets in the early 1980's to only 10
percent in the first half of 1995. While commercial bank real estate exposure has been
less volatile, it also declined, dropping from about 12 percent of bank assets in 1989 to 9
percent in the first half of 1995. The most pronounced absolute change is the decline in
commercial mortgage holdings of the savings institutions, which fell from 15 percent of
total financial assets in 1987 to 10 percent in 1995, representing a drop of approximately
$120 billion in commercial mortgages. Although some life insurance companies and
banks have re-entered the commercial mortgage market, many have reduced or eliminated
their presence in this market. The void created by the traditional lenders, particularly the
savings institutions, has created a permanent opportunity for CMBS, particularly for
conduit product (JP Morgan 1995).
As RTC issuance diminished after 1992 (and concluded in the fourth quarter of 1995), the
factors that have contributed to maintaining CMBS as a significant source of commercial
mortgage financing are both demand and supply based. In terms of demand, investor
comfort with CMBS has increased as the market has become more familiar with these
relatively new, complex securities. CMBS offer unique risk/return characteristics,
particularly on the lower rated securities, that possess both equity- and debt-like
characteristics. With no comparable product in the market, demand for these securities
may create prices that exceed the value of the whole loans, ensuring their position in a
market with competitive alternatives. Many of the institutional lenders that curbed whole
loan lending have added CMBS to their real estate portfolios in the belief that the
securities offer attractive returns as well as diversification and liquidity. The increase in
investor demand today is manifest in both tighter spreads at issuance and a more active
secondary market (JP Morgan 1995).
As an example of institutional demand, the following table illustrates the current level of
holdings of CMBS by insurance companies.
Percent of Class Purchased by Insurance Companies
Class Percentage
AAA 38%
AA 66%
A 43%
BBB 68%
BB 34%
Source: Bloomberg/Nomura
It has been estimated that insurance companies have purchased about 55% of the CMBS
market (Nomura 1996).
In terms of supply, CMBS backed by both newly originated and seasoned loans have been
attractive to issuers. The distinction is drawn between the types of mortgages because the
economics of CMBS secured by new product differs from those secured by seasoned
product.
A conduit arrangement or mortgages on single or multiple properties owned by a single
borrower generally comprise newly originated CMBS collateral. Conduit lending has
filled a niche, largely in the "B" or lower collateral quality market, left vacant by the
savings institutions. Single borrower issuance's declined in 1995 as a result of a trend
toward pooling small single borrower transactions; however, they still remain a
significant segment of the market. Securities backed by new product must compete with
whole loan lenders in terms of spreads and service. The security weighted average spread
is a function of the credit support as determined by the rating agencies and pricing of
competing issues, neither of which governs direct lending. The CMBS market, however,
provides a steady source of capital and efficiencies in risk and maturity allocations that
are absent in direct lending.
The CMBS market is also an attractive option for institutional investors, primarily life
insurance companies, for bulk sales of seasoned mortgages. Originally, these investors
tapped the CMBS market to reduce their problem loan portfolios, but more recently they
have used securitization to dispose of quality performing loans as they reduce, eliminate
or reposition their direct lending operations. If the investor has sufficient product, it may
work directly with an investment bank to create a security. If the volume is insufficient or
the investor does not wish to be involved in the issuance, the investor sells the mortgages
to an intermediary who accumulates sufficient product for an issuance.
The maturation of the CMBS market has resulted in a more standardized market that is
striving to be more similar in structure, collateral and information, but is still far from
uniform. A significant issue (examined later in greater detail), especially for earlier deals,
has been the lack of available information on the underlying collateral. This creates
uncertainty which has two effects on the market: it lowers the value of the securities
(forcing yields higher) and impedes secondary market activity. With time, dissemination
of this information to investors has improved, but is, like the CMBS market, still far from
uniform. The improvement in available information has been aided by the expanded role
and experience of the servicer. Each year rating agencies become more experienced with
CMBS and have been able to refine their rating models and methodologies.
The maturing market and the increase in both supply of and demand for the product have
contributed to a greater efficiency in the CMBS market, which may be a contributing
factor to a general tightening of spreads over time. Lower spreads make CMBS much
more competitive with the whole loan market, which in turn, should enable the CMBS
market to continue to grow. The following table reflects the trend of tightening spreads
over the past five years for both seasoned and newly originated mortgages.
Spreads for AAA rated CMBS
Date Seasoned Newly Originated
1993 145 120
1994 115 115
1995 105 95
1996 100 90
Interpolated from JPMorgan
1.2 CMBS Structure and The Role of The Rating Agencies
A particular CMBS issue produces a variety of securities, for example class A, B, C..., all
secured by a mortgage or a common pool of commercial mortgages but each reflecting a
different risk/return profile. The objective in creating the different securities is to shift the
investment risk from the highest ranked piece down to the lowest ranked piece, called
senior and junior classes respectively. This is typically accomplished by prioritizing the
return of principal, whether received through amortization, prepayment or default
recoveries, to the most senior class first and then proceeding down the spectrum as the
most senior certificate holder's are fully repaid. All losses, on the other hand, are typically
allocated from the bottom up, meaning to the most junior class first, then proceeding up
the spectrum to higher ranked classes as the face value of the junior certificate holders is
reduced to zero.
Interest is generally either distributed pro-rata to all classes based on their outstanding
face or nominal values or it is accrued for the lower rated classes and used to pay down
the senior classes more quickly. The coupon rate of any class of security is always equal
to or less than the lowest interest rate on any individual mortgage in the collaterized pool.
This is to ensure that there is enough interest available to pay all of the security holders.
Although many variations of CMBS exist, the following diagram demonstrates the simple
CMBS structure discussed above.
CMBS Structure
Last ighest
Class A
Loss Class B Credit Rating
Class C
First Class D owest
The sources of risk for investors in CMBS are default or credit-related risk, and non-
credit risks. The rating agencies assess credit risk. Consequently, unless non-credit risks,
such as prepayment and interest rate risk, impact the credit risk of the security the rating
agencies do not assess them in assigning ratings. The role of the rating agencies is to
provide accurate credit risk analysis and on-going credit information over the life of the
security. The objective of the rating agency in rating CMBS is to determine the necessary
credit support (collateral cushion protecting a certificate holder from default losses)
required for each letter-rated class in order to create a given level of credit risk.
Forms of credit support on CMBS issues can vary significantly between securities. For
example, some issues provide guarantees or over-collateralization. The most common
form of credit support today is from subordination of the lower classes and equals the
sum of the face value of the security in all of the lower priority classes. For example,
credit support for Class A is the sum of Classes B, C and D, and the credit support for
Class B is the sum of classes C and D. The credit support for a class must be fully
extinguished before any default loss can affect that class. Therefore, with subordination,
the greater the credit support the higher rating the class receives. The most junior class
has no credit support and hence is usually unrated. Traditionally the lower rated (below
BBB), and unrated classes are either privately placed or retained by the issuer, although
this is slowly changing as the market matures and investors become more comfortable
with the characteristics of CMBS.
A credit rating does not necessarily determine the market's assessment of a security's
credit risk but should reflect it. The rating provides a framework with respect to credit
risk with which investors and regulators can base their investment decisions and
regulatory / "prudent man" rules. It is well established in the corporate bond market that
the rating agencies do provide an accurate ranking of default risk (Altman 1989).
Rating agencies assess the credit risk of a security by determining the probability of
default and the severity of loss given default occurs. Credit risk analysis captures the
uncertainty in the timing and the magnitude of cash flow receipts created by a borrower's
default option. Because default generally results from a low collateral asset value, the
risk lies in the volatility of the value of the security's collateral: the underlying real
estate.
The assessment of credit risk is based on factors such as property type, geographic
diversification, current loan-to-value, and current debt service coverage ratio. The
analysis incorporates various economic assumptions to test performance under "stress
test" scenarios. The rating agency then determines the appropriate level of credit support
that provides the higher rated securities with adequate protection against loss.
In general, issuers consult with the rating agencies prior to submitting the issue to be
rated in order to help determine the optimal structure of the issuance. The optimal
structure is one that gives the issuers the greatest amount of proceeds from security
issuance. In general, the highest priced security will correspond with the highest rated
class. Therefore, the issuer wants to divide the cash flow from the pool of mortgages so
that the largest possible portion is allocated to the highest rated class possible.
1.3 Why a Rating is Desired
The rating assigned to a security is critical because it affects the price of the security.
Bond ratings presumably enable securities to be sold to the public at a higher price than
would be possible without a rating system. This higher price reflects the economies of
scale of collecting and evaluating information related to the debt issuance, a task which is
prohibitive to the common investor. The fact that rating agencies have continued to grow
and prosper is testimony to the financial need for their service.
The higher the assigned rating, the smaller the anticipated effect of default on the
security, as determined by the rating agency, which lowers the cost of debt. Ratings
provide investors information about credit risk which reduces the uncertainty attached to
cash flow variability associated with these securities. Often two ratings are sought to
provide even stronger assurance to investors and lower the cost of funds to issuers even
more. In the corporate bond market dual common ratings provided lower yields relative
to single ratings or split ratings (Thompson, Vaz, 1990).
1.4 The Rating Agencies
The four main rating agencies in the U.S. are Standard & Poor's (S&P), Moody's
Investors Service (Moody's), Fitch Investors Service (Fitch) and Duff and Phelps Credit
Rating Co. (D&P), all of which are approved by the Securities & Exchange Commission
(SEC) and designated as nationally recognized statistical rating organizations (NRSROs).
Rating agencies rate a wide variety of debt instruments such as municipal bonds,
corporate bonds, asset-backed securities, preferred stock, medium-term note programs,
shelf registration, private placements, commercial paper programs, and bank certificates
of deposit as well as derivative by-products, performance risk of mortgage servicers, the
price volatility of mutual funds and mortgage-backed securities.
These rating agencies face competition from specialized rating agencies such as
Bankwatch, IBCA and A.M.Best which exclusively rate financial institutions, and to
some extent international rating agencies such as the Canadian Bond Rating Service and
the Japanese Bond Rating Service. There are, however, no specialty rating agencies or
international rating agencies which exclusively rate CMBS. The only other parties rating
CMBS issues are analysts from investment banks, insurance companies etc., who either
confirm or contradict an agencies' rating. If the financial analysts' results are made
public they provide an alternative source of information for investors.
The following chart illustrates the amount of CMBS rated by the four agencies in 1995.
Rating Agency Rankings 1995
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S&P and Moody's regularly rate most all taxable securities in the US domestic market
registered by the SEC regardless of being paid or not. However, both S&P and Moody's
tend to receive fees on most of the securities they rate as firms want the opportunity to put
their best foot forward and submit extra data to the rating agencies prior to evaluation.
Fitch and D&P tend to rate only the securities they are solicited for and will publish the
rating only at the request of the issuer.
Potential conflicts of interest, created by collecting a fee from the issuer for the rating
service, are in large part mitigated by the agencies' desire to maintain an irreproachable
reputation for accurately evaluating the security and assigning an impartial credit rating.
Every time an agency assigns a rating they are putting their reputation, credibility and
integrity on the line. Even in the case of unsolicited ratings, the incentive to be
conservative, as a reward to those firms which pay for the service, is overridden by the
need to remain impartial and maintain the agency's reputation for analytical credibility
(Monroe-Davis, 1994). In addition, inaccurate ratings can cause legal ramifications for
the agencies, such as class action suits, although none to date has actually gone to court.
The ownership structure of the rating agencies is also designed to eliminate any serious
potential conflict of interest. The majority are either independently owned or owned by
non-financial companies, although in the past some were owned by financial institutions.
Moody's is a subsidiary of Dun and Bradstreet, a large corporate rating agency. Standard
and Poor's is a subsidiary of McGraw-Hill, a major publishing company. Fitch, initially a
publishing company, was purchased by a group of investors in 1989 and Duff and Phelps
Credit Ratings, a recent subsidiary of Duff and Phelps, was sold to shareholders in recent
years.
'Differences among rating agencies are common, unavoidable and even desirable to the
extent that they promote better understanding' (Canter 1994). Nonetheless, some of these
differences can be problematic for investors and therefore it is important to identify where
these differences occur. Currently the SEC does not regulate the NRSROs with respect to
methodology and rating standards. There is no rule stating that the same letter grades
must refer to the same default risk, yet, in general, all references to the NRSROs tend to
imply that an agencies' ratings are interchangeable and that there is correspondence
among the rating agencies with respect to credit risk (Canter 1994). As investors and
regulators have increased their use of ratings, and since the rating methodology differs
among the rating agencies, the SEC has recognized the possible need to develop some
criteria guidelines to help achieve more uniformity among the agencies (SEC 1994a).
Chapters 3 and 6 of this thesis are dedicated to providing more information about how the
rating agencies rate CMBS and their credit experience over time.
1.5 Summary
The outlook for commercial mortgage-backed securities is positive for the future. Market
demand and supply is on the increase and generally tightening spreads continue to make
CMBS a competitive alternative to conventional commercial mortgages.
The objective of this thesis is to investigate the factors that effect the pricing of CMBS.
Three areas will be thoroughly investigated: credit factors, non-credit factors and the role
of the rating agencies. This information will provide investors and regulatory authorities,
who use ratings as investment guidelines, with a more thorough understanding of the
CMBS market, thereby helping them to make better investment decisions.
Chapter 2
Literature Review
Commercial mortgage-backed securities are unique debt instruments and do not
necessarily act or react in the same manner as other securities. Unlike certain other asset-
backed securities the value of a CMBS is contingent on changing values in the underlying
collateral and the change in the term structure of interest rates. Since most loans are non-
recourse, the investor has only the property to look to in the event of default. Certain
studies on commercial whole loans are relevant when looking at default rates and loss
severities. A discussion of those studies is limited to the following applicable sections in
this thesis.
Volumes of research have been published on corporate bond issues and the rating
agencies but none has specifically dealt with CMBS and the rating agencies. In fact, very
little research is focused specifically on CMBS. Extensive research has been written on
residential mortgage-backed securities but due to different risk factors between residential
and commercial mortgage markets (interest rate risk, not credit risk), these studies are not
relevant to our research.
Dispersion of CMBS Spreads
The only study published to date on the dispersion of CMBS spreads is by Nomura
Securities International in January 1996. The study examined credit and non-credit
factors which may contribute to the spread differences and concluded that credit factors
alone do not fully explain the dispersion of spreads for same-letter ratings. By
investigating non-credit factors such as prepayment restrictions, average life, issue size
and interest rate conditions, Nomura attempts to capture factors not considered by the
rating agencies' analysts. It found that for each rating level various non-credit and credit
factors influence the spreads differently. For AAA securities, Nomura was able to
explain 72% of the variation in spreads, with lock-out conditions and a pre-1992
coefficient playing large roles in the explanation of spread differences. It is also
interesting to note that Nomura used percent subordination as one of its variables and
found it significant, even though this is a credit issue which presumably encompasses all
credit factors the rating agencies capture in their analysis.
For AA ratings, the R-square drops to 56% and for BBB classes the R-square drops to
43%. Nomura concludes that certain variables such as prepayment protection are less
important at these lower rating levels, whereas other previously omitted independent
variables become increasingly important.
The study, however, did not disclose the data it used or its methodology for deriving the
results. Therefore, the statistical significance of the results are difficult to fully interpret
as regression procedures and confidence levels are unknown. In addition, the study did
not address the issue of possible spread variations due to the rating agency(s) rating the
issue. We intend to broaden the scope of Nomura's study by controlling for more non-
credit and credit factors, and testing to see whether there is a pricing impact based on the
rating agency(s) that rate the issue.
Pricing Issues
A recent MIT working paper by Childs, Ott and Riddiough looks at a contingent-claims
methodology to price multi-class CMBS. This study indicates that security design with
respect to tranche size is important, as is the correlation among the collateral in the pool.
Contrary to previous beliefs, increased diversification (lower cash flow variability) is
found to be harmful to the price of the lower rated securities. In addition, they find that
CMBS prices are influenced by the current term structure of interest rates. This effect
tends to be more pronounced in the lower rated securities, which is where most of the
default risk lies.
Childs et al also conclude that, for issues with certain characteristics, senior tranches with
30% or greater credit support are very well protected from default loss, which suggest that
these securities should be priced similarly to AAA corporate bonds. If this is the case,
then the current 100 +/- basis point spread of triple-A rated CMBS suggests that other
non-credit issues are affecting the pricing of these securities or that, due to the newness of
the security, investors and rating agencies are still learning how to evaluate them and,
hence, are conservative in their analysis. For our research, this working paper provides
insight into other possible independent variables, such as property sector diversification
and geographic concentration, that should be tested to determine their influence on
spreads.
Relative Credit Risk
Research on reliability of relative credit risk in the corporate bond market has shown that
higher ratings do correspond with lower cumulative default rates (Altman 1989). These
results do not necessarily prove the reliability of the ratings, but are strong evidence that
the rating agencies are doing their job "right". As regulatory authorities rely more and
more on ratings they are implicitly assuming that long-term default rates remain relatively
consistent when looking through full business cycles even though short-term default rates
tend to fluctuate with market cycles.
Ratings Among Agencies
Although no research related to ratings has been written on CMBS, historically Moody's
and S&P have been viewed as having largely analogous ratings for corporate bonds, with
the other two agencies tending to scale their performance to them (Canter 1994). This is
confirmed by Beattie and Searle (1992a) in a study which showed that Moody's and S&P
assign similar average ratings and rank orderings of credit risks. A correlation coefficient
of 0.97 was found between the two agencies. This result supports the implied assumption
that NRSRO ratings are interchangeable. However, when looking at other rating agencies
lower correlation is exhibited.
Canter et al's investigation using default information from Moody's concluded that
'while default probability increases with the time horizon for each rating category, the
negative relation between default probability and ratings remains intact.' This is
consistent with Brand, Kitto and Bahar's 1994 study of S&P defaults.
Summary
Each of the above referenced study focuses on different aspects of our research. The
following chapter will outline rating agencies' credit analysis methodologies. Chapters
Four and Five investigate the dispersion of spreads and Chapter Six discusses the credit
experience of CMBS over time.
Chapter 3
Rating Agency Methodology
All rating agencies establish credit support levels to protect security holders from default
and loss severities consistent with a given rating. The credit support varies by deal and is
based on the perceived riskiness of the collateral securing the transaction. Credit support
in CMBS generally takes the form of subordinate debt and/or equity. Both provide senior
security holders with cushion in the event of a loss by absorbing any erosion in property
values prior to the senior piece suffering a loss.
The methodology used by the rating agencies for evaluation depends on whether the
transaction involves a large pool or a small pool or single-asset. As pool size and
diversity increase, greater emphasis is placed on the aggregate characteristics of the pool
as opposed to individual properties. The agencies assess creditworthiness based on
information that is provided to them by third parties, including the issuer, investment
banker, lawyers, appraisers, and others.
Each rating agency supplied the following data: rating agency methodology, volume of
transactions rated, rating downgrades, and information regarding rated transaction
characteristics. Rating agency methodology information was obtained through materials
published by the rating agencies and through discussions with analysts at each agency.
S&P is in the process of updating its published material on methodology. As a result, the
information related to its methodology is based on discussions with an S&P analyst and
published credit analyses of several pool transactions. A surveillance analyst at each
agency provided the downgrade rating history of public transactions rated by that agency
which is discussed in Chapter 6. The information on private transactions is not
consistently made available publicly and was not available for purposes of this analysis.
3.1 Single-Asset and Small Pool Transactions
For single-asset and small pool transactions, high emphasis is placed on individual
properties as each has a significant impact on the transaction as a whole. As pool size
declines, the concentration of risk increases for each asset, making the transaction more
susceptible to "event risk" which could cause a default of the entire transaction. As a
result, the smaller the pool of assets, the greater the scrutiny each asset receives.
There are many similarities among the rating agencies in terms of the qualitative and
quantitative factors considered when evaluating a single asset. The quantitative factors
relate to the financial attributes of the property, the most significant of which is the debt
service coverage ratio (DSCR), the ratio of the property's net operating income (NOI) to
debt service. To determine the DSCR, the rating agencies review the historical financial
performance of the property and the existing leases, making adjustments as appropriate
for such items as vacancy, management fees, above market lease rates, and reserves for
replacement. The second quantitative factor considered by the rating agencies is the loan-
to-value (LTV) ratio, which is used as an indicator of equity cushion that exists for the
mortgagee. The rating agencies place less reliance on the LTV ratio because the data
quality for the DSCR is stronger, and recent appraisals are needed to calculate LTVs
which adds considerable expensive.
The qualitative factors considered are numerous. Such factors relate to collateral quality,
market and economic trends, tenant credit quality, servicer quality, and legal and
structural issues. For example, collateral factors include property type, location, access,
and construction quality. An assessment of these factors is made on the basis of
engineering reports, appraisals, industry reports, and site inspections. In single property
and single borrower transactions, the quality of management takes on a special
significance. Management is analyzed in terms of its historical performance record and
its financial strength. A face-to-face meeting is often conducted as is an analysis of
management's qualifications and systems and controls.
3.2 Large Pool Transactions
CMBS are within the realm of structured finance. However, there is a significant
difference between the commercial mortgage assets that secure CMBS and other
securitized asset types. Because there is incomplete information on historical commercial
mortgage performance, it is difficult to determine default frequency and loss severity with
precision. In addition, the heterogeneity of assets and underwriting standards creates
diversity among pools and makes evaluation difficult.
3.3 Methodologies
This diversity necessitates a significant amount of credit analysis on each transaction.
The methodology employed by each rating agency ultimately determines an estimate of
credit losses for the underlying commercial mortgages. The loss is derived by
multiplying the probability of default for the pool by the loss severity given default has
occurred and adjusting for certain qualitative factors. The methods used and qualitative
factors considered to determine these statistics for a pool vary among the rating agencies.
3.3.1 Standard & Poor's
S&P's ratings approach is designed to capture the pool's strengths and risk factors by
focusing on property level cash flow, property valuation, and characteristics of the loan
pool. The analysis includes in-depth collateral reviews and site visits for a significant
sample of the loan pool. This results in property level debt service coverage ratios and
valuations which are stratified and stressed in an iterative process. This process is used to
determine the appropriate level of subordination for each rating level by increasing the
stress level with each iteration.
The debt service coverage and loan-to-value ratios are derived from the property level
cash flow as underwritten by S&P. Stabilized property level cash flow projections are
based on: historical property net operating income, trends, and adjustments for
replacement reserves, tenant improvements, leasing commissions, and deviations from
market levels of occupancy and rental rates. The difference between the reported cash
flow numbers provided to S&P and its own underwritten cash flow numbers from the
representative sample is applied to the balance of the pool. The result is the cash flow
number S&P uses in conjunction with an assumed mortgage constant to derive the pool
weighted average debt service coverage.
S&P applies capitalization rates to the same stabilized property level cash flow numbers
to determine the individual property valuations used in calculating the pool weighted
average loan-to-value ratio. The capitalization rates are based on investment surveys,
appraisals, and contacts within the industry.
S&P then runs the DSCRs and LTVs through its rating model, factoring in pool and
structural characteristics. Examples of characteristics considered include asset types,
property quality (which S&P explicitly scores), geographic and loan diversity, tenant
quality, environmental risks, and payment structure. Based on S&P's underwritten
DSCRs and LTVs, a foreclosure probability and loss severity are assigned for each rating
category, and the subordination levels are set. The foreclosure probability and loss
severity level are based on S&P's proprietary model which is derived from research on
historical default and loss severity levels. Progressively higher levels of stress are used
the higher the rating category to determine subordination levels.
3.3.2 Moody's Investors Service
Moody's approach to rating CMBS involves a five step approach which includes: factors
affecting the frequency and severity of losses, its views on the major asset classes,
portfolio level issues, structural topics, and the process of reviewing information and
properties.
The frequency of default is estimated primarily on the basis of the DSCRs of the loans
comprising the pool. The higher the DSCR for a loan, the lower the estimated probability
that the loan will default. The estimated loss severity given a loan default is impacted
most by the decline in the value of the property and the cost of liquidating the property.
The primary mitigating factor for the loss is the equity in the property as reflected in the
contemporaneous LTV .
Moody's opinions on the major asset class risks have a significant impact on the ultimate
credit support levels used in its ratings. These opinions are based on the stability of rental
income and the stability of property values. Examples of factors that impact income
stability include competitive barriers to entry and capital requirements to remain viable
and marketable. An example of a value stability factor is the operating leverage for a
property, or relationship between rental income and operating expenses. As of December
1994, Moody's ranked the major property types in order of least risk to most as:
. Regional Malls
. Multifamily
. Anchored community retail
. Industrial
. Office
. Hotel
It views each asset on an individual basis, however, given its view that there is high
variability within each asset category. Because of this variability, it does not publish a
chart with guidelines for DSCR and LTV credit support.
The portfolio level factors and structural issues considered by Moody's and its review
process are similar to those of the other rating agencies.
3.3.3 Fitch Investors Service
Fitch's approach to evaluating performing commercial mortgage pools centers on default
probability, loss severity, and qualitative factors. The real estate analysis is based on the
DSCRs of the individual loans as determined by Fitch from current and historical
financial statements and current debt service. The individual loans are then categorized
and grouped according to the DSCR. A probability of default is assigned to the
individual loans and groups of loans. The default probability is based on a Fitch study
and is adjusted for qualitative factors, both of which are discussed below.
A loss severity factor is then determined for each of the loans, followed by a
determination of the loss severity factor for each loan group. The loss severity also is
based on a Fitch study as discussed below. The default probability is then multiplied by
the loss severity factor to determine the potential pool loss for each loan group. The
weighted average potential pool loss for the loan groups is then used as a benchmark for
the preliminary credit enhancement level. The qualitative factors are then used to adjust
for pool and structural characteristics. The final qualitative adjustments, however, are
"fine tuning" because the qualitative factors are considered when deriving the default
probability.
To determine the appropriate default probabilities for commercial mortgage pools, Fitch
conducted a study of cumulative commercial mortgage default rates. The data used for
the cumulative default study were primarily derived from life insurance company annual
statements. These loans were secured by diverse property types. Fitch estimates a 30%
cumulative default rate for loans that are subject to a real estate recession similar to the
one experienced in the early 1990's. Fitch characterizes a recession of this magnitude as
an "A" level recession, meaning a transaction with an A rating should survive such a
recession with no losses, while a transaction rated below A would suffer losses. The 30%
cumulative default rate is adjusted in each transaction for qualitative factors (discussed
below) unique to the pool.
Fitch conducted another study to determine loss severity factors given a loan default.
Based on this study, Fitch estimates a loss factor of 40%-50% given a default occurs is
sufficient for most investment grade categories. The precise loss factor used for a
particular pool depends in part on the asset quality and underwriting standards.
The qualitative factors Fitch uses in its credit analysis primarily impact the default
probability factor, and to a lesser degree the loss severity factor and the fine tuning of the
credit enhancement. The qualitative factors are vital in assessing the differences among
asset pools. The qualitative factors are used to discern the differences among transactions
in terms of pool asset characteristics and structural and legal considerations. Specific
qualitative factors related to pool asset characteristics include geographic, loan, and
property type diversification, collateral quality, and others. Structural and legal
considerations include, for example, environmental risk and the flexibility of the servicer
in restructuring defaulted loans.
A pool with Fitch's benchmark characteristics will incur an estimated cumulative loss of
13.5%. This loss is derived by multiplying Fitch's estimated 30% default probability by
the 40%-50% loss factor it estimates. This loss level is the approximate credit
enhancement Fitch requires for a benchmark pool to receive an A rating. For a pool to
receive a higher rating greater credit enhancement is required while a lower rating
requires less credit enhancement. Portfolios that do not conform to benchmark
characteristics will require different credit enhancement levels. The benchmark credit
enhancement levels and portfolio characteristics are shown below.
Life Company Benchmark Credit Enhancement Levels
. AAA 25%-28%
. AA 18%-20%
. A 13%-15%
. BBB 11%-12%
Benchmark Portfolio Characteristics
. Life Company Originations: High Quality Properties
. Diverse Property Types
. Diverse Geographic Regions
. Fixed-Rate Loans
. Debt service Coverage of 1.15x-1.25x
3.3.4 Duff & Phelps Credit Rating Company
D&P uses a four step approach to rating CMBS. It evaluates the credit quality of the
individual loans, determines the quality of the origination, assesses the competence and
financial capacity of the servicing function, and reviews the characteristics of the loan
pool.
The credit quality of the loans is assessed to determine any strengths or weaknesses in the
loan or property features. Both quantitative and qualitative features are considered for
each loan analyzed. Examples of such features include market conditions, locational
considerations, construction quality, cash flow sensitivity, and lease term structure. The
number of loans analyzed in depth for each pool represents a statistically significant
sample with the precise number dependent on the size of the pool.
D&P reviews the quality of origination to determine if adverse selection issues exist.
Among other questions, D&P asks: Why, and under what conditions, was the loan
originated? Why is the loan being sold? If the loan pool was originated through a
conduit, D&P examines the underwriting standards and the incentives of the originators.
Because such loans are originated for third-party sales, analysis is necessary to determine
the consistency and quality of the underwriting.
The abilities and financial capacity of the servicer are regarded as important because the
servicer can have a significant impact in minimizing the loss severity for defaulted loans
through modifications. The servicer is rated for its financial capacity and ability to
maximize the net present value to securityholders.
Based on the information derived from the first three steps, D&P calculates an expected
loss for the pool. This loss expectation is based on default probability and loss severity
given default. D&P conducted research based on data from various sources. This
research led to the default probability and loss severity parameters it uses in its analytical
model. D&P has published its "Base-Case Credit Enhancement Guidelines for Various
Property Types" that assume certain individual loan and pool characteristics. The credit
enhancement guidelines for office and multifamily properties are shown below.
CREDIT ENHANCEMENT GUIDELINES
Individual
Loan Coverage
LTV DSCR
30 2.50
35 2.25
40 2.00
45 1.90
50 1.75
55 1.65
60 1.50
65 1.45
70 1.35
75 1.25
80 1.15
Office Properties
Credit Enhancement
AAA
3.9
5.8
7.8
10.2
13.1
16.2
20.9
27.2
35.8
47.1
60.2
AA
2.9
4.3
5.8
7.6
9.7
12.0
15.5
20.2
26.6
34.9
44.6
A
2.2
3.2
4.3
5.6
7.2
8.9
11.5
14.9
19.6
25.8
33.0
BBB
1.5
2.2
3.0
3.9
5.0
6.2
8.0
10.4
13.7
18.0
23.0
BB
1.0
1.2
1.6
2.1
2.7
3.4
4.4
5.7
7.5
9.9
12.6
Multifamily Properties
Individual
Loan Coverage
LTV DSCR
30 2.50
35 2.25
40 2.00
45 1.90
50 1.75
55 1.65
60 1.50
65 1.45
70 1.35
75 1.25
80 1.15
AAA
2.6
3.8
5.2
6.8
8.7
10.8
13.9
18.1
23.9
31.4
40.1
AA
1.9
2.8
3.9
5.0
6.5
8.0
10.3
13.4
17.7
23.3
29.7
Credit Enhancement
A BBB
1.4 1.0
2.1 1.5
2.9 2.0
3.7 2.6
4.8 3.3
5.9 4.1
7.6 5.3
9.9 6.9
13.1 9.1
17.2 12.0
22.0 15.3
Source: Duff & Phelps Credit Rating Co.
The individual loan characteristics and pool attributes that correspond to the base-case
credit enhancement guidelines are shown below.
Loan Pool Individual Characteristics
. Fixed Rate
. 25-year amortization, due in 7 years
. class b quality
. 5-year seasoned loan
. single-asset borrower (not special-purpose vehicle)
. nonrecourse
. valued at minimum of replacement cost or market value
. barriers to entry in markets were moderate
Pool Attributes
. loans were geographically diversified
. Phase I reports were clean
. seismic studies indicated no major risk of earthquake
. servicer/special servicer capabilities were deemed above average
. pool has a minimum of 100 loans-no loan greater than 1%
. origination quality was deemed average
. information quality was good
. lender does not have cash control on borrower cash flow
. no significant reserves established on a per-loan basis
The loss expectation for the pool derived from the default probability and loss severity is
then adjusted for the particular characteristics of the pool. The characteristics considered
are similar to those used by Fitch in its analysis related to pool diversification and legal
and structural issues. If certain characteristics do not conform to those assumed in the
Base-Case Guidelines, D&P applies specific percentage adjustments to the base credit
enhancement level. These adjustments are published and are shown below.
Specific Adjustment* Other Factors Applied on a
Item Additions Reductions Case-By-Case Basis
Amortization:
Fully 0% 5% -Floating Interest Rates
Interest Only 20% 0% - Asset Quality
Less Than 5 Years Seasoning 10%-20% 0% - Market Barriers to Entry
Servicer/Special Servicer Assessment 10% 10% - Cash Flow Volatility
Origination Quality Assessment 20% 5% - Loan Size
Information Quality Assessment 20% 5% - Location Assessment
Cash Control 0% 10%-20% - Concentration
Reserves 0% 5%-10%
*Adjustments are applied as a percentage of base-case credit enhancement levels
Source: Duff & Phelps Credit Rating Co.
After determining the appropriate credit enhancement for the pool, D&P performs two
tests to validate the credit enhancement tables. The first test involves a procedure
referred to as direct sizing, in which parameters for DSCR and LTV are set for each pool
by property type and asset quality. The individual loans are tranched according to the
parameters for each rating class. Each rated class is then compared to the credit
enhancement levels previously derived. This test is used to reflect loan or borrower
concentration risk.
The second test performed is named credit sequential defaults. This test arranges the
mortgage pool in ascending order according to DSCR. The mortgages are then defaulted
sequentially, beginning with the mortgage with the lowest DSCR. It is used to
demonstrate the protection subordination provides to the senior securityholders and the
risk in pools with extremes in DSCRs.
3.4 Comparison of Methodologies
The rating methodologies employed by the four rating agencies are similar in many
respects. Subordination levels are determined on the basis of default probability and loss
severity assumptions which incorporate numerous quantitative and qualitative variables
related to the mortgages and the underlying collateral. The rating agencies incorporate
mostly the same variables in their credit analyses. The primary differences in
methodologies among the agencies are: their pool benchmark characteristics, the
proprietary assumptions related to default risk and loss severity, and the stress methods
used in testing the collateral.
The pool benchmark characteristics for Fitch, for example, include high quality properties
while the same benchmark characteristic for Duff & Phelps is class B quality properties.
Different benchmarks lead to different adjustments. A lack of information on historic
commercial mortgage and CMBS performance has led to a high degree of subjectivity in
default and loss assumptions. This subjectivity has led to a variety of tests used by the
rating agencies to stress the collateral. For example, Fitch labels an early 1990s
magnitude recession an "A" level recession and stresses the collateral accordingly to
determine ratings. The other rating agencies use other stress tests. Duff & Phelps, for
example, uses credit sequential defaults and direct sizing tests while S&P uses its own
sequential default test.
The published guidelines for rating agencies' methodologies vary in their level of detail.
While most of the quantitative and qualitative variables discussed by the rating agencies
are the same, there are some differences in the variables, the relative emphasis each
agency places on certain variables, and stress tests performed on the collateral. The table
below shows some of these differences and lists the level of published information on
each rating agency's methodology.
PUBLISHED RATING AGENCY DIFFERENCES
S&P Moody's Fitch D&P
Qualitative Property Property Type High Quality Quality of Loan
Factors Emphasized Quality Property Benchmark Origination, Class B
Property Benchmark
Quantitative DSCR, LTV DSCR, LTV DSCR DSCR, LTV
Factors Emphasis
Stress Tests Iterative Iterative Economic Iterative
Scenario
Content Level of Moderate Moderate Explicit Explicit
Published Rating (Currently
Guidelines being updated)
Chapter 4
Data and Methodology
The objective of this chapter is to discuss the data and the variables used in the regression
analyses performed to explain the variations of spreads within same-letter rated classes.
Our analysis focuses on AAA rated classes only due to the limited time and space of this
thesis.
We focused our data collection on commercial mortgage-backed securities issued
between March 1994 and May 1996. By narrowing our time frame we hoped to minimize
variations in both the quantitative and qualitative information contained in prospecti,
created in part by to the evolution of the CMBS market during its infancy years, thereby
gaining more uniform information for the database. We further narrowed our universe by
eliminating FNMA and Freddie Mac multifamily CMBS, due to the implied government
support embedded in their spreads. We also excluded RTC deals as their disclosure of
collateral data is inconsistent.
The collection of data on CMBS issue's is a monumental task. Not only are prospecti
filled with more legal information than data on the collateral, but the collection of data is
clouded by the fact that over half of the issues over this time period were privately issued,
making the process even more difficult and time consuming. Given the restricted time
frame of this thesis we gathered as much data as possible before having to stop and move
forward to our analysis in order to complete this paper on time. Many more hours could
be spent gathering data and refining variables. Unfortunately we must leave these
refinements for further research.
Before commencing our search for data we established a list of data fields we felt may
help explain the differences in pricing spreads among same letter-rated classes. This list
included both credit and non-credit factors of CMBS. The following table lists these data
fields by the referenced categories.
Percent Subordination
Class Size
Debt Service Coverage Ratio
Environmental Issues
Number of Loans
Loan Concentration Data
Geographical Breakdown
Number of Properties
Number of Borrowers
Terms of Individual Loans
Loan-to-value Ratio
Origination Date
Cross Collateral/Default
Property Sector Ratios
Servicer/Special Servicer
Weighted Average Life
Deal Size
Conduit/MegaDeal/REIT Deal
Coupon Rate of Class
Date of Securitization
Issuer
Maturity Date of Class
Prepayment Allocations
Prepayment Restrictions
Principal Window
Class Credit Rating Information
Sales Price Prem/Par/Discount
Treasury Rate at Securitization
Weighted Average Maturity
Most of the categorized data above is self-explanatory. However, there are a few
variables which could be arguably classified as either credit or non-credit. For example,
which agency rated the CMBS issue may be a credit issue when pricing the security, but
it is not a credit factor when the rating agency determines its subordination levels. In
addition, some may perceive the weighted average life and maturity of an issue as credit
issue. Yet rating agencies are concerned with the probability of receiving the promised
cash flow as scheduled, not about how long the schedule will take. In addition, weighted
average life and maturity may reflect investor preference and/or prepayment conditions,
both of which are non-credit factors. Others may argue that the duration of the class may
be reflected in assigned default rates, and hence, classify these factors as credit variables.
Although perhaps imperfect, for the purpose of our research we use the variables as
categorized above.
CREDIT I NON-CREDIT
4.1 The Data
We first contacted Commercial Mortgage Alert, which probably has the most extensive
CMBS database commercially available. Unfortunately we found that their database does
not include many of the variables we felt necessary to support our thesis work. In light of
this we decided to seek a private source for the data which may contain more of the
information we were looking for. After some discussion, Nomura Securities International
agreed to provide us with some of their compiled data on CMBS. This data contained
spreads, pricing yields (i.e. treasuries at the time of securitization), weighted average lives
and other selective deal structure data not compiled publicly elsewhere. Although some
of this data was used without question (spreads and treasuries), the majority of the
information was checked and additional CMBS deals were added. There was much work
to be done to put this information into a format that would be helpful to us.
To begin we augmented, updated and at times corrected the starting database. To do this
we read each prospectus and supplemented this information with any credit rating agency
reports we could obtain and with on-line information obtained through Bloomberg. At
times we found conflicting reported information between our starting database, the
prospectus (some were red herrings), and Bloomberg. To rectify this we had to make a
judgment call and use the data we felt most representative of the deal.
As we scrutinized our data sources we quickly concluded that several of our desired fields
could not be obtained with reasonable accuracy. Much of the specific collateral data just
isn't reported consistently. Information on individual loan characteristics (i.e. percent of
ARM's, FRM, Floating), the principal window, the range of loan-to-value (LTV) and
debt service coverage ratios (DCR) for all of the collateral and the outstanding loan
balance (i.e. balloon) at maturity was not possible to obtain with regularity. The first two
of these were dropped as data fields. The weighted average LTV and DCR of the pooled
mortgages was used in place of the collateral's full range. And the percentage of loan
balance with balloon payments at maturity taken at the time of securitization was used as
a proxy for the outstanding loan balance due at maturity.
In some cases we had to interpolate data fields from the information provided. However,
if a data field could not be reasonably interpolated the field was left blank. Prospecti are
not uniform and therefore do not consistently disclose the same level of information. On
the whole, the private issues provide much more detailed information about the collateral
than public issues.
We were able to gather the necessary data for 89 AAA class certificates from 51 different
CMBS issues. A total of 3 CMBS issues we looked at were excluded from our final
database for reasons varying from insufficient data reported to just oddball deals not
representative of the pack (i.e. credit lease deals). A list of the CMBS issues included in
our analysis is located in Exhibit 1 in the Appendix. The following tables summarize
some of the more important and interesting statistics of the data.
Spread
Year Number Number of AAA
Securitized of Issues Classes
1994 15 22
1995 26 43
1996 10 24
Total 51 89
Wted
Ave Life
Subordination
(AAA Classes)
Issue Size Class Size % of Issue Treasury Rate
Maximum 145 12.60 54.0% $ 1,927 $ 652.70 73.4% 7.91%
Minimum 65 1.32 26.6% $ 78 $ 7.49 1.0% 4.85%
Average 96 5.72 37.4% $ 455 $ 121.75 34.0% 6.09%
**Calculated from the 89 certificates
Property Sector Number of Number of Geographic % in Maximum
Concentration Borrowers Properties LTV DSCR Concentration CA Loan %
Maximum 100% 564 564 95% 2.34 100% 77% 31%
Minimum 23% 1 6 53% 1.00 11% 0% 0%
Average 57% 87 103 68% 1 .48 29% 16% 7%
** Calculated from the 50 CMBS Issues
Selected Data on the 50 CMBS Issues
Data Field Number of Issues
Single Borrower Issues 6
Cross Collaterized/Defaulted 9
Number of Issues Rated by:
S&P 38
Moody's 7
Fitch 35
D&P 20
Conduit Issuance's 20
REIT Issuance's 6
Public Offerings 36
4.1.1 Variables
Using our database we created as many variables as possible which we thought may
provide some explanation as to the dispersion of spreads in same-letter rated classes. The
following tables list the various variables created, our predicted coefficient sign and the
reasoning behind using that variable. The indicated coefficient sign (+ or -) reflects our
anticipated effect that that variable will have on the spread. That is the greater the value
of a variable (or in the case of a dummy (0,1) variable obtaining a 1) either the wider
(positive sign) or the tighter (negative sign) the spread is predicted to be. A question
mark indicates no preconceived notion of the variables impact on the spread.
NON- DESCRIPTION COEFFI EXPLANATION
CREDIT -CIENT
VARS SIGN
WAL Weighted Average Life of + Indicates investor preference and
Class risk of prepayment
PPP Prepayment Protection for - 3 Dummy variables used as proxy
Class for class' prepayment protection
over its weighted average life
LOP Weighted Average Lockout Proxy for lock out protection of
/Weighted Ave. Maturity - entire deal
YMP Weighted Average Yield Proxy for yield maintenance and
Maintenance/ WAMaturity - penalty protection for the issue
SIZE Total Issue Size ($millions) - Proxy for liquidity in the market
CPNT Ratio of Class Coupon to Captures any non-linear movement
Treasury + in the pricing of the security
TRES Treasury at Issuance + or - Indicates base pricing yield, taken
at WAL on curve
TIME Time of securitization - Measures trend of spreads over
measured from 3/30/94 time
SPMOO, Rating Agency Rating the ? Indicates which rating agency(s)
FCH,DP Certificates (0,1) Variables rated the issue
SRATE Split Rating received (0,1) + Indicates if one of the rating
agencies gave this class a lower
rating
NUMR More than one Rating (0,1) - Indicates if rated by more than one
rating agency
CD Conduit Deal (0,1) ? Differentiates issue from seasoned
loans
PUBL Public Issue (0,1) ? Differentiates from a Private
issuance
CREDIT DESCRIPTION COEFFI EXPLANATION
VARS -CIENT
SIGN
SUBD Subordination for the class + Proxy for the quality of underlying
collateral and hence cash flow
variability
CLASS Ratio of class size to total - Partial complement to
issue size subordination plus gives an
indication to liquidity and issue
size
MF,HTL, Ratio of multifamily, hotel, + or - Indicates property sectors of
OFF,RTL office, retail, industrial & collateral
IND,SR, manufacturing, senior care
OT and other property sectors
PROPC Equals highest property + Measures maximum property
type ratio sector concentration
LTV Weighted average loan-to- + Measures equity contribution
value ratio of issue
DSCR Weighted average debt - Proxy for cash flow cushion
service coverage ratio
CROSS Cross Collateral / Default - Measures extra credit support
(0,1). One if above 50% of
issue is crossed
PRE92 Ratio of loan balance Proxy for loan seasoning and
originated prior to 1992 + quality of collateral
Most of the above variables are straightforward and easily calculated from the data we
collected. However two of the variables, the debt service coverage ratio and the proxies
for prepayment protection, were difficult to capture precisely due to large exhibited
variations in the published data and imprecise data.
The debt service coverage ratio reported by the issuers in the prospectus is not an apples-
to-apples comparison between deals. Some issuers will account for reserves and other
deductions, thereby using a cash flow figure, where as others report a ratio using straight
net operating income figures. Therefore, in addition, we gathered this data directly from
the rating agencies for each CMBS in the database. Although we are only capturing the
weighted average debt service coverage ratio, and not the full range of ratios for all of the
properties, which is probably more exacting data, we feel the rating agencies' figures are
much more representative of the issues than the prospecti ratios and provide an apples-to
apples comparison between issues. Later in our regression analyses we tested both sets of
ENVN Environmental Problems + Indicates any serious possible
(0,1) environmental liability
BALL Ratio of loan balance with + Proxy for principle outstanding at
Balloon Loans at Issuance maturity
GEOC Equals highest state + Measures geographical
concentration ratio concentration risk
CAC Percentage of collateral in + Measures exposure to California
California
NUMB Number of Borrowers - Reflects borrower concentration
NUMP Number of Properties - Reflects property diversification
BTP No. Borrowers / No of Indication of loan concentration
Properties
MAXL Maximum loan size ratio + Proxy for loan concentration risk
LCONC Cumulative loan balance + Proxy for loan concentration risk
over 5% concentration
LTP No of loans over 5% of Proxy for loan concentration
issue/Total Number of +
Properties
SPECS Special Servicer (0,1) - Indicates if a special servicer was
appointed at time of securitization
ratios and found the prospecti figures were insignificant, thus confirming our
assumptions.
Capturing the call provisions of each of these issues has been our most difficult variable.
Realizing the importance investors place on cash flow timing several alternative variables
were created in an attempt to find a variable which most accurately captured the call
provisions of the issue. Two of these variables are discussed here. First we looked at the
ratios of weighted average lockout period and weighted average yield maintenance and
penalty periods to the weighted average maturity of the entire deal. These ratios give a
sense of the prepayment protection of the overall issue, but not on a class-by-class basis.
The second method tried involved rating the prepayment restrictions for each class in the
database from 1 to 4, looking at the lockout and yield maintenance provisions over the
weighted average life of that particular certificate and comparing this to the dollar amount
of the class and any classes above it in the same issue. In doing this we tried to capture
the principle window for that certificate and rank the prepayment risk between different
AAA classes of the same CMBS issue.
When the prepayment variables were tested in the regression analysis only these two sets
of variables were significant. However, the second method's (ranking from 1 to 4)
coefficient sign was opposite to our expectations. This indicated to us that this variable
was capturing something other than the risk of prepayment. Therefore, this set of
variables were not used further.
Call provisions are a major part of all investors analysis of CMBS. In our opinion, the
variables we created and tested, and we tried many more than described above, do not
capture the risk of prepayment completely. Numerous factors, such as collateral quality,
mortgage types, default projections and the term structure of interest rates, influence both
voluntary and involuntary prepayment of a CMBS issue. It is very difficult to distill all of
these factors into one or two proxies in the hope of fully capturing the call risk.
Therefore, given our limited time and the available data, we were unable to devise a
better alternative method.
4.2 Methodology
The objective behind rating CMBS issues is to give the market an apples-to-apples
comparison as to the credit risk of each certificate offered. Therefore, it is hypothesized
that if the rating agencies are performing their role to the market's satisfaction, the market
will only need to consider non-credit differences between the different CMBS issue's in
establishing the pricing spreads. Therefore, we will first test only non-credit variables to
see how well they explain the dispersion of spreads. To check our hypothesis, credit
variables will then be added to the list of independent variables to test if they further aid
in the explanation of spreads. If credit variables are significant this indicates that the
market views credit risk differently from the rating agencies.
As a final objective, using the regression model derived above, we will test the spreads to
see if the market places any weight, positive or negative, on the agency(s) who rate the
certificates. If a rating agency is significant when added to the regression model, we can
conclude that the market is differentiating between the perceived abilities of the rating
agencies to capture credit risk.
4.2.1 Subordination Levels
Although we are ultimately trying to explain the dispersion of spreads in same letter-rated
CMBS, we must begin this exercise by examining the rating agencies required
subordination levels for a certificate to be awarded a AAA rating. Subordination is an
endogenous variable and hence, should be able to be modeled using variables which
influence its value. To model this we use a standard linear regression equation with
Subordination as the dependent variable and all of the credit factors as the independent
variables, which are the only factors considered by the rating agencies when determining
credit ratings.
Subordination ~ a + Pf(credit variables )
The purpose of this regression is to determine how well the rating agencies are capturing
the credit risk of the different securities. In addition, these results also tell us how well
our data is capturing what the rating agencies are doing.
4.2.2 Test I - Non-credit variables fully explain spread dispersion
The first step in our research to explain the differences in spreads within the same letter-
ratings is to start with the hypothesis that the rating agencies rate credit risk correctly and
accurately, thereby capturing all of the credit issues and credit-related issues in their
analysis. To test this hypothesis we analyzed the data to see if the non-credit differences
between CMBS "fully" explain the dispersion of spreads.
Using a standard linear regression equation, setting spread as the dependent variable and
the non-credit variables previously described as independent variables, we can determine
if the market is purely pricing CMBS issues based on the non-credit differences between
certificates.
Spread = + pf(non-credit variables)
A variety of combinations of non-credit variables will be tested in this analysis to find a
group of variables which best explains the dispersion of spreads. The best group of
variables will produce the highest R-square regression results with all significant t- and f-
statistics and exhibit logical coefficient signs.
4.2.3 Test II - Addition of credit variables fully explain spread dispersion
The second part of our analysis is based on the hypothesis that the market may add extra
weight to certain credit variables above that captured in the rating agencies' analyses.
This test will either support or disprove the hypothesis of Test I; that only non-credit
factors influence the dispersion of spreads. If credit variables are significant this would
indicate that the market is adding weight to these variables in addition to what the credit
agencies have already captured. Therefore, both credit and non-credit factors would
influence the pricing of CMBS.
To test this hypothesis we add credit variables as independent variables to the previous
regression equation.
Spread ~a + pf(non-credit variables + Sf(credit variables)
Again various groups of variables, both credit and non-credit, are tested to obtain the
most statistically significant result possible.
4.2.4 Test III - Agency rating a CMBS Issue may affect the spread of the certificate
Our final objective is to test the spreads to determine if the market puts either a positive
or negative weight on which agency(s) rated the CMBS issue. Due to the infancy of
CMBS we hypothesize that the market may differentiate between the abilities of the
rating agencies to capture the credit risk of these securities.
To test this hypothesis, the regression model derived above will be expanded to include
four dummy variables corresponding to S&P, Moody's, Fitch and D&P. If the R-square
increases with the addition of one or more of these variables, and their t-statistics are
significant, we can conclude that the market either tightens or widens the spreads
correspondingly. This result would express a bias by the market in favor of, or against,
the assignment of credit risk by that rating agency(s).
Chapter 5
Results of Regression Analysis on AAA rated CMBS
The objective of this thesis is to explain the variations in spreads exhibited in same letter-
rated CMBS. We hypothesize that if the market perceives that the rating agencies are
fulfilling their role satisfactorily, only non-credit variables should influence the variations
in spreads.
To start, we first investigate the endogenous variable SUBD (subordination). The
subordination level required by a rating agency for a particular class is ultimately what
determines the credit rating of that class. Our first regression models the subordination
levels set by the rating agencies using only variables which the rating agencies assess
when performing their credit analysis.
5.1 Subordination Levels
Using the methodology described in Chapter 4 we were able to capture 75.5% of the
variation in the subordination required by the rating agencies for the AAA rated classes.
A total of 10 credit variables, out of a possible 31, were significant in the explanation of
subordination levels. Three of these variables are mortgage data variables (DSCR, LTV
and BALL), four variables relate to property sectors (MF, RTL, HTL, PROPC), and the
final two reflect borrower concentration (BTP) and geographical concentration (GEOC)
concerns. All of the regression coefficients have signs that concur with our expectations.
Recall that a positive coefficient sign indicates a larger subordination level is required
when the given variable increases, where as a negative sign leads to a reduction in the
required subordination level.
The following table displays the results of the subordination regression analysis.
Credit Regression T-Statistic
Variable Coefficient
LTV +.253279 4.400
DSCR -.239311 -6.060
GEOC +.066515 2.709
PROPC +.067029 2.973
BALLP +.059089 2.529
BTP -.032941 -2.500
MFAM -.141789 -6.214
RTL -.102945 -4.017
HOTL +.071028 2.229
Constant +.501822 6.094
The regression model has a R-square and adjusted R-square of .75524 and .72663
respectively. All independent variables in
confidence level.
the regression are significant at a 95%
5.1.1 Discussion of Variables
LTV Loan-to-Value Ratio: The regression results indicate that as the LTV increases
10%, the required subordination increases by 2.5%. Therefore a LTV of 70%
requires 5% more subordination than a LTV of 50%.
DSCR Debt Service Coverage Ratio: As the DSCR increases 0.10 the required
subordination decreases by 2.39%. The negative coefficient confirms the
expected inverse relationship between the DSCR and subordination.
GEOC Geographical Concentration: As the geographical concentration of the
collateral increases by 10%, the subordination increases by .67%. A CMBS
issue with a 100% state concentration will require 6.65% more subordination
than an issue with no state concentration greater than 5%.
PROPC Property Sector Concentration: Our results indicate that as the highest property
sector concentration of the issue increases by 10% the required subordination
increases by .67%. This indicates that a CMBS issue within a single property
sector will require 6.7% more subordination than a completely diversified pool.
BALL Balloon Payment at Maturity: As the percentage of the loan balance with
balloon payments at maturity increases by 10% the required subordination
increases by .59%. Therefore a fully amortized collateral pool will require
5.9% less subordination than a collateral pool with all balloon loans.
BTP Number of Borrowers-to-Number of Properties in the Issue: This ratio attempts
to capture a borrower concentration, if one exists. Our results show that when
the ratio equals one, indicating borrower diversification (there are no single
asset issuance's in the AAA rated class), the required subordination is
reduced by 3.29%. As the ratio decreases by 0.10 the level of subordination
increases by .33%, reflecting the increased risk due to increased borrower
concentration. Relative to a multi-borrower issue (each with a single
property), a single borrower with many properties will not benefit much from
this reduction in subordination.
MF Multifamily Property Sector Percentage: The results indicate that a 100%
multifamily CMBS issue will require 14.18% less subordination than an issue
with no multifamily. In general, as the percentage of multifamily properties in
the collateral increases by 10%, the required subordination level drops by
1.418%.
RTL Retail Property Sector Percentage: The results for this variable indicate a
reduction in required subordination for CMBS issues with Retail collateral. As
the percentage of Retail collateral grows by 10%, the required subordination
drops by 1.029%. Therefore a 100% Retail CMBS is predicted to require
10.29% less subordination than a CMBS without Retail.
HTL Hotel Property Sector Percentage: The required subordination increases by .7%
for every 10% increase in this ratio. Thus a 100% Hotel CMBS will require
7.1% more subordination than an issue without any Hotel.
One must keep in mind that all of these variables interact with each other in modeling the
final required subordination level of the CMBS issue. Therefore, no single variable can
be viewed in isolation to explain the variances in subordination levels.
5.1.2 Discussion of Results
The above results affirm that our data captures a good base understanding of the variables
the rating agencies assess when assigning subordination levels for CMBS issues.
However, some of our data may not capture all of the credit variables to their highest
accuracy, which may account for the 25% variation not accounted for in our results. For
example, the variable CROSS, a dummy variable indicating if more than fifty percent of
the collateral is crossed collaterized/defaulted, would be more accurately calculated using
the percentage of outstanding loan balance at securitization which is crossed
collaterized/defaulted. Another possible refinement might be to capture the range of LTV
or DSC ratios of the collateral instead of solely using a weighted average. Not
withstanding possible refinements, our results can be viewed as a solid achievement and
an encouraging base for future research.
It is interesting to note that in general both multifamily (MF) and retail (RTL) property
sectors have been a favorite of the market over the past few years, where hotel (HTL)
CMBS have been shied away from. Our results confirm the rating agencies perception of
the risks of these property sectors, assigning lower subordination levels for multifamily
and retail CMBS and requiring higher subordination levels for hotel CMBS.
Some of the variables not significant in the above analysis but worthy of note are PRE92
(percent originated prior to 1992), CROSS (cross collaterized/defaulted) and MAXL
(indicating loan concentration risks). Each of these variables reflect various credit risks
to investors which may not be directly captured by the rating agencies or are not fully
captured by our data and the use of our proxy variables, as previously mentioned.
5.1.3 Rating Agency Differences
After completing the above analysis we tested the above results further to see if the rating
agencies themselves made any difference in the subordination levels required. To do this
various combinations of the four rating agencies were added to the above regression
equation. In each test which included S&P the variable was significant. No other rating
agency was significant.
The addition of S&P to the above regression equation increased the R-square and
adjusted R-square to .76863 and .73819, respectively, with all t-statistics significant. The
regression output is displayed in Exhibit 2 in the Appendix. The coefficient of the S&P
variable is -0.023991. Since this variable is a dummy variable, the results reflect that if
S&P rated the issue the subordination required is 2.3991% less than if they did not rate
the issue. This result suggests that S&P is more liberal than the other agencies which
holds both policy and pricing implications. If this result is true, issuers would stand in
line to have only S&P rate their issue. However, issuers generally consult with the rating
agencies prior to receiving a rating. If more than one agency is rating the issue than any
differences in required levels of subordination between agencies are resolved at that time.
Therefore, this result is suggestive but not conclusive:
5.2 Empirical Study of Dispersion of Spreads
We now turn our investigation to the dispersion of spreads. Large variations in spreads
are exhibited in supposedly credit equivalent securities. We hypothesize that if the rating
agencies are doing their job to the market's satisfaction, only non-credit variables should
explain the differences in spreads. To test this hypothesis, we first model spreads using
only non-credit variables. After determining these results we add credit variables to the
regression to see if they further aid in the explanation of the dispersion of spreads. From
these results we will conclude if our hypothesis is acceptable or not.
5.2.1 Results of Test I: Non-Credit Variables Fully Explain Dispersion of Spread
Using solely non-credit variables in the regression equation described in Chapter 4, we
are able to explain 55% of the variations in spread above treasury for the AAA rated
classes. A total of 6 non-credit variables, out of a possible 16, were found to be
significant in the explanation of the dispersion of spreads. All of the regression
coefficients signs' agree with our expectations. The following table displays the results
of the regression analysis.
Non-Credit Regression T-Statistic
Variable Coefficient
WAL + 1.9573 3.286
CPNT +52.2859 4.432
LOP -28.0080 -4.931
YMP -15.7315 -2.871
SRATE +19.2782 4.270
TIME - 0.0284 -4.477
Constant 50.0168 3.400
The regression model has a R-square and adjusted R-square of .54924 and .51626
respectively. All independent variables are significant at a 95% confidence level. The
variable TRES was just shy of being significant in this regression result with a t-statistic
of 1.797.
5.2.1.1
WAL
Discussion of Variables
Weighted Average Life: The regression results indicate that the spread
increases 2 bp for each one year increase in this variable. This increase in
spread may reflect a clientele preference for shorter duration certificates, given
the additional cash flow uncertainty and the higher risk of prepayment that
accompanies an increase in the average time until the principal is repaid.
CPNT Coupon-to-Treasury Ratio: The results indicate that an increase of 0.1 in this
ratio increases the spread by 5.2 bp. Recall that this ratio captures any non-
linear aspects in the pricing of these securities. This results agrees with our
expectations that the spread will increase as the ratio increases.
LOP, YMP Ratios of Weighted Average Lock Out- and Yield Maintenance & Penalty
Periods-to-Weighted Average Maturity: The results indicate that the spread
declines 2.8 bp for each 10% increase in the LOP variable and 1.6 bp for each
10% increase in the YMP variable. These results indicate the market is willing
to pay more for stronger call protection.
SRATE Split Rating: The results reflect the spread increases by 19 bp when an issue
receives a split rating. This implies that investors view split rated certificates as
riskier due to the rating agencies divided opinions on the credit risk of a
security. This higher spread is consistent with the higher spreads found in the
corporate market for split rated issues (Thompson, Vaz 1990).
TIME Time of Securitized Measured from March 1994: The results indicate that for
each additional year since 3/94, spreads have declined 2.8 bp. This is consistent
with the trend of lower average spreads in the AAA rated market that has
existed for several years.
5.2.1.2 Discussion of Results
The significance of the first five variables listed above is not surprising as each variable is
a proxy for factors that impact pricing across all fixed income markets. The sixth
variable, TIME, confirms the recent historical pricing trend for AAA rated securities in
the CMBS market.
The LOP and YMP variables are both proxies for the amount of call protection that exists
for the securities. Call provisions play a crucial role in determining possible cash flow
variability of a certain certificate. Our results indicate that investors are willing to pay
higher prices (accept lower yields) for securities which offer greater certainty in the
timing of principal repayment. The greater the certainty in cash flow timing, the less
exposed the investor is to reinvestment risk of the principal. The cost of this diminished
risk is a higher security price (lower spread). The prepayment protection afforded by a
lock-out clause, which prohibits prepayment, is shown to be superior to the protection
that exists with a yield maintenance or principle penalty clause. This is reflected in the
regression results showing tighter spreads for lockout protection than for yield
maintenance and prepayment penalties.
The two most noteworthy non-credit variables not significant in the regression model are
TRES (treasury rate) and SIZE (ratio of class size-to-total issue). TRES narrowly missed
the cutoff for significance at the 95% confidence level in the regression, but is significant
when credit variables are added as discussed below. SIZE, which is a proxy for the
liquidity of the CMBS, was not significant even though conventional thought is that
increased liquidity has value which should be reflected in a lower spread. This
insignificance may be due to the general trend towards larger CMBS issuance's, hence
diminishing the differences in liquidity between issues.
Other non-credit variables which were not significant in the regression analysis measured
if the deal was a conduit, offered publicly vs. privately, and if the issue was rated by more
than one rating agency.
Although the variables used in this regression are in line with expectations, a few of the
variables are only proxies for price impacting factors in the market. This may explain why
our model does not capture more than 55% of the variations in spread. For example, the
two variables that represent prepayment protection are significant, but they alone are
insufficient to fully capture the variation in spread that results from both voluntary and
involuntary call risk in heterogeneous deals. Another factor maybe that the market is
pricing credit factors in transactions, even though they are factors in the subordination
levels set by the rating agencies.
The results of this section establish a benchmark which will be subsequently used to test
if only non-credit variables explain the dispersion of spreads.
5.2.2 Results of Test II:
Addition of Credit Variables in Regression Fully Explain Dispersion of Spread
In the second part of our analysis, credit variables are added to the above regression
equation and regressed against the spread. By starting with the above results and adding
credit variables, we are testing the data to determine if any of the credit variables add
significance in the explanation of spreads.
The regression results indicate that with both credit and non-credit variables we can
explain 75% of the variations in spreads for the AAA rated classes. A total of 12
variables are represented in this model; the same six non-credit variables (WAL, CPNT,
LOP, YMP, SRATE, TIME) significant in the previous regression, the treasury rate
(TRES), and five credit variables (SUBD, MF, PROPC, PRE92, CROSS).
The addition of credit variables increases our ability to explain the dispersion of spreads
by 20%. This is a significant increase, indicating that the market places extra significance
on certain credit variables when pricing risk, beyond what is captured in subordination
levels by the rating agencies. Given this result we conclude that the rating agencies are
not capturing the credit risk of these securities to the market's satisfaction. Hence, we
reject the hypothesis of Test I (non-credit variables "fully" explain the dispersion of
spreads).
The following table displays the results of the regression analysis.
Non-Credit Regression T-Statistic
Variable Coefficient
WAL 3.2547 5.893
CPNT 65.7058 6.197
LOP -19.5941 -3.812
YMP -18.0128 -3.600
SRATE 10.0775 2.606
TIME - 0.0173 -2.912
TRES 531.1347 3.316
SUBD 48.7897 2.523
MFAM -15.1980 -3.733
PROPC 17.4972 2.910
PRE92 13.0254 3.987
CROSS -12.6833 -3.777
Constant -36.2777 -1.491
The regression model has a R-square and adjusted R-square of .74878 and .70911
respectively. Again, all independent variables are significant at a 95% confidence level
and all of the coefficient signs' in these results concur with our expectations.
5.2.2.1 Discussion of Variables
For 5 of the 6 non-credit variables which were significant in this previous regression, the
magnitude of the coefficients change yet their signs and interpretations remain the same.
In absolute terms, the magnitude of these changes is not huge, and therefore, we will not
list their results again one-by-one. However, for the variable SRATE (split rating), which
is a dummy variable, the affect of this change is quite pronounced. The results now
indicate that when a split rating is received the spread is increased by only 10 bp,
compared to an increase in spread of 19 bp in the previous regression model. The reason
for this large adjustment is unclear. Since all of the variables in the regression are
dynamic changes are expected to occur when additional variables are added to the
regression equation.
TRES Treasury Rate: Recall that the treasury rate reflects the base pricing yield
prior to the addition of the spread, and is taken off the yield curve at the
approximate weighted average life of the security. Our results indicate that as
this treasury rate increases by one percent, the spread increases 5.3 bp. Due to
the positive coefficient sign, TRES may be capturing some prepayment risk. At
higher levels of interest rates, the likelihood of declining interest rates increases
thereby creating a greater risk of refinancing. Thus as the treasury rate
increases the value of the borrower's option to refinance (assuming there is no
prohibition to do so) increases, which is priced in the security as a higher yield
SUBD Subordination: This credit variable is a proxy for the quality of the issue's
collateral. The results state that as subordination increases by 10% the spread
increases by 4.9 bp. Recall that as the quality of the collateral lowers, the
required subordination level increases due to greater credit risk. Our results
confirm this and indicate that as this risk increases a higher spread is required.
The significance of this variable is surprising given the presumed credit
equivalence of these AAA rated certificates.
MF Multifamily: This variable indicates that for every 10% increase in this
property type, spreads decline 1.5 bp. Therefore a 100% MF CMBS will trade
at 15 bp less than a well diversified pool with no property sector concentration
greater than 5%.
PROPC Property Sector Concentration: The results indicate that as the concentration of
the largest single property sector ratio increases by 10% the spread increases 1.7
bp. Therefore a single property sector CMBS will sell at a spread of 17bp
greater than a fully diversified CMBS.
PRE92 Ratio of Pre-1992 Originated Mortgages: As the ratio of pre-1992 loan
origination's increases by 10%, the spread increases 1.3 bp. This result reflects
investor's bias towards loans originated during the 1980's and early 1990's.
CROSS Cross-Collateralization/Default: If greater than 50% of the underlying
collateral is crossed collateralized/defaulted, the spread is predicted to be 12.7
bp less than an issue that does not meet this criteria. This result reflects an
investor preference for cross collaterized/defaulted loans.
5.2.2.2 Discussion of Results
The observance of significant credit variables in this regression model indicates that the
market is additionally pricing these credit variables even though they are factors
supposedly captured in the subordination levels set by the rating agencies. This result is
contrary to our initial expectations. Given that all AAA rated CMBS are assumed to hold
approximately the same level of credit risk, it is surprising to find that the market is
adding additional significance to certain credit factors. This result leads us to the
following conclusion: the rating agencies are not analyzing credit risk to the market's
satisfaction.
The first significant credit variable, subordination, is a function of the credit risk the
rating agencies place on a transaction based on the characteristics of the underlying
mortgages. The percent subordination increases as the risk of principal loss increases.
Higher subordination is a function of many variables, but often results from riskier
property types or poor quality collateral securing the mortgages. Even though this risk is
reflected in the subordination level, the market may be pricing the increased variability in
the performance of the underlying mortgages. Our results confirm this and indicate that
as the quality of underlying collateral decreases (i.e. subordination increases), a greater
risk is perceived, which in turn is reflected as a higher spread. In addition, some
investors will not purchase securities backed by riskier property types or low quality
collateral. Thus the higher predicted spread may also be, in part, reflecting investor
preference.
The next two credit variables, PROPC and MF, are also factors considered by rating
agencies when assigning subordination levels and both were significant variables in the
regression modeling subordination levels. Therefore their significance here indicates that
the market places additional importance on these variables in the form of pricing due to
investor preferences in diversification and/or property sector.
Neither of the last two credit variables, PRE92 and CROSS, were significant factors in
the regression modeling subordination. In general, collateral originated prior to 1992 is
now highly leveraged as a result of the decline in values in the early 1990s and/or lacks
detailed loan information. The significance of PRE92 may reflect the market's
recognition of these facts and its lack of confidence in the rating agencies abilities to fully
capture the credit risk of these mortgages. Thus the market is adding additional weight to
this factor. CROSS may also be significant due to the market adding additional
importance to this factor. However, this variable may be significant in our model due to
our failure to capture its implications fully in the subordination regression. A more
accurate manner to express this variable would be to use the ratio of the loan balance that
is crossed, rather than a simple dummy variable.
The rationale of the non-credit variables is the same as in the previous regression and will
not be repeated here.
In conclusion, we find that the inclusion of credit variables aids the explanation of the
dispersion of CMBS spreads, which leads us to reject the hypothesis of Test I. Therefore,
we accept the hypothesis of Test II and conclude that both credit and non-credit factors
play significant roles in the explanation of the dispersion of spreads.
5.2.3 Results of Test III: Effect of Rating Agencies on Spreads
The last step in our empirical study is to determine if the rating agencies themselves
influence the pricing of CMBS. Using the regression model in section 5.2.2, we add four
dummy variables representing the four rating agencies: S&P, Moody's, Fitch and D&P.
None of the rating agencies, in any combination, added significance to the previous
regression results. This indicates that the market does not rate or differentiate between
the rating agencies in the form of pricing. The regression model results are exactly the
same as for Test II.
In conclusion, we find that spreads are not influenced by the rating agency(s) which rated
the issue. Therefore, we reject the hypothesis of Test III and declare that the rating
agencies themselves do not seem to influence the pricing of CMBS.
Chapter 6
Measuring Rating Agencies' Performance
Rating agencies express opinions of credit risk through credit ratings. One way to
determine the quality of those credit ratings is to measure how those ratings correlate with
actual credit experience over time. Perhaps the most effective test is a cumulative default
rate study by rating category over one or more complete real estate cycles. Similar
studies have been performed in other markets, such as the corporate bond market (Carty
et. al., 1995). Although sufficient data will exist eventually to perform such a study in the
CMBS market, the short history of the market precludes such a study currently. It is,
however, possible to review the history of rating changes for each agency to reveal any
trends and significant disparities that may exist among the agencies. Downgrade changes
are the focus of this review to examine ex post whether there were differences at issuance
in the form of appropriately reflecting credit risk through ratings.
In order for a review and comparison of the rating agencies' downgrade activity to be
meaningful, it is necessary to ascertain the consistency of monitoring policies and
practices among them. The monitoring policies of the agencies are similar. S&P, Fitch,
and Duff & Phelps monitor the monthly data which servicers provide and conduct a more
in depth transaction review on an annual basis, unless specific conditions exist that
warrant more frequent monitoring. Moody's monitors the monthly numbers available for
each pool transaction as they are available and conducts a more formal, periodic review
for single asset transactions. If conditions warrant, Moody's monitors a transaction more
frequently.
6.1 Overview of Credit Downgrades
Rating agency participation in the CMBS market began in the mid 1980s. However,
active participation by all four rating agencies did not begin until the early 1990s when
the market itself began to grow substantially. Not coincidentally, this timing coincided
with a general bottom in the real estate cycle in terms of price level and liquidity. In the
period since, the economy has expanded and real estate in general has experienced
gradual price appreciation with relatively low levels of new construction.
This type of environment is positive for commercial mortgage performance. Because
commercial mortgages collateralize CMBS, one would expect CMBS performance to
follow suit. With a few types of exceptions, this has been the case. Most CMBS have
performed about as well as expected, with relatively few downgrades. The CMBS which
have been downgraded generally have concentrations in one or more of the following four
categories: 1) Southern California exposure, 2) loans that were originated prior to 1992,
3) RTC collateral, and 4) corporate credit exposure via credit leases.
The most common characteristic of transactions that have experienced a credit downgrade
is a concentration in exposure to the economy of Southern California. When the U.S.
economy emerged from the early 1990s recession, the California economy, particularly
Southern California, lagged in growth and remained in a severe recession. The sluggish
economy created a lag in Southern California real estate price recovery. Commercial
mortgages secured by the poorly performing real estate in this region suffered
disproportionately high defaults and excessive losses. This performance flowed through
to the CMBS with collateral concentration in this region (Nomura Commercial Real
Estate Quarterly 10/94).
A second characteristic of downgraded transactions is the date of origination of the
underlying mortgages. Most mortgages originated prior to 1992 were originated at or
near the top of the real estate cycle in the mid to late 1980s. This period was
characterized by looser underwriting criteria and inflated values. These loans today often
have very high loan-to-value ratios and a greater likelihood of default. Several pool and a
few single asset CMBS transactions that were originated during this period have suffered
higher rates of default and losses, leading to credit rating downgrades for these issues.
The third factor which relates to the previous two is whether the transaction is RTC
related. Many such deals have had histories of high delinquencies and losses, resulting in
downgrades. In fact, every rating agency has downgraded at least one RTC multifamily
transaction. There are several reasons why many of these transactions have been subpar
performers. High exposure to Southern California and mortgages which were originated
prior to 1992 are two factors. Other factors are the poor quality of loan origination and
the lack of information that exists for these mortgages. Many of the loans originated by
thrifts that became RTC product were made to less experienced real estate borrowers.
Often these borrowers were not required to supply periodic property information.
The remaining common feature of transactions with credit downgrades is a concentration
of corporate credit in the form of a credit lease transaction (CLT). The credit rating of the
transaction generally follows the long-term credit rating of the lessee(s), with less reliance
on the real estate. The downgrading of these transactions reflects the idiosyncratic risk in
corporate bonds. The most common lessee in such downgraded transactions is Kmart
Corp. All of the rating agencies had rated, and subsequently downgraded, at least one
CLT in which Kmart Corp. was a significant lessee.
These four categories capture virtually all CMBS downgrades. However, there are
differences among the rating agencies in terms of the number and dollar value of
transactions which each has rated, the volume of credit downgrades, and the relative mix
of those downgrades.
6.2 Credit Downgrade Experience by Rating Agency
The tables below list the CMBS and CLT issues which the rating agencies have
downgraded. The date of issuance and the number of credit downgrades are listed for
each CMBS issue. The primary corporate credit (lessee) supporting the issue is listed for
each CLT. Kmart and Wal-mart credits are each listed once even though each backed
multiple issues that subsequently were downgraded. Most of the rating agencies rated
multiple issues for Kmart Corp. An "X" appearing in the column under the name of a
rating agency indicates the agency rated the issue listed in that row. If no mark appears it
indicates that rating agency did not rate that issue.
In practice, the rating agencies have acted similarly in downgrading transactions that
have received more than one rating. That is, if a transaction is downgraded by one rating
agency, it typically is downgraded by all who rated the transaction. The timing of the
downgrades is similar also, typically occurring within a few days to a few weeks of one
another. No agency consistently appears to downgrade ratings before the others.
CMBS ISSUES Year No. of
Issue Down-
grades
Central Life 1988-1 1988 1
Cigna 1988-1 1988 1
Salomon Bros. Mortg. Sec. VII 1988 1
1988-MF1
DLJ 1991-MF1 1991 3
DLJ 1993-MF2 1993 3
LB Multifamily 1991-4 1991 3
Meritor 1987-1 1987 4
Olympia & York Gulf Canada 3
Square
Olympia & York Water Street 6
Finance
RTC 1991-M2 1991 3
RTC 1991-M3 1991 2
Fisher Bros. Financial Realty 2
Olympia & York Maiden Lane
Manufacturers Life 1987-1 1987 1
SASCO 1993-Cl 1993 1
RTC 1991-M4 1991 1
RTC 1992-C8 1992 1
First Boston 1993-3 1993 1
RTC 1991-M6 1991 1
Kidder Peabody 1993-M1 1993 1
Total 11 11 3 4
CREDIT LEASE TRANS. S&P Moo Fitch D&P
(CLTs) DOWNGRADED dy's
Kmart Corp. X X X
American Express X
Wal Mart X
IBM X
Foodmaker X
Hechinger X
Smith's Food and Drug X
Conseco (Pool) X
CNC 1994-1 X
(includes Kmart)
Total 3 6 1 1
6.2.1 Standard & Poor's
S&P began rating CMBS in 1985. To date, it has rated approximately $56.8 billion of
securities in 332 transactions. S&P has downgraded three CLTs and eleven CMBS
issues.
The eleven CMBS issues are varied by type but all fall within one of the four
concentration categories. Six of these transactions fall into the pre-1992 category, having
been rated in the mid to late 1980s. Three of these transactions were pool transactions of
life company or thrift mortgages, and three were backed by single assets. Of the
remaining five downgrades, three are RTC issues, including two multifamily transactions
with high California concentrations and one commercial transaction. The other two
downgrades are pool transactions from the early 1990s with high California
concentrations.
6.2.2 Moody's Investors Service
Moody's began rating CMBS in the mid 1980s, making it one of the first rating agencies
to participate in the market. It rated approximately $35 billion in transactions through
year end 1995. Moody's has downgraded a total of six CLTs, one CMBS issue with a
corporate guaranty, and eleven CMBS issues. With two exceptions, all issues fall into
one of the four concentration categories previously cited.
Six of the eleven CMBS issues are pre-1992 transactions. Of these, four are pool issues
of life company or thrift portfolios, and two are single asset office deals. One of the pool
transactions contains a high California exposure. Two of the CMBS issues downgraded
are RTC multifamily transactions from 1991. Another issue is a non-RTC pool
transaction with 100% California concentration.
The remaining two are single borrower, multi-asset transactions that were originated in
1991 and 1993. As is standard procedure in the industry, Moody's relied on third party
information in assigning the initial ratings. Subsequently, concerns related to information
disclosure surfaced and Moody's downgraded the transaction.
6.2.3 Fitch Investors Service
Fitch began rating CMBS in mid 1990. Through the end of the first quarter of 1996 it
rated approximately $30 billion in 157 transactions. Fitch has downgraded one pool CLT
and three CMBS transactions.
The three CMBS transactions were pool transactions initially rated in 1991 or 1993. One
was an RTC multifamily deal with high California exposure. The remaining two both
have California concentrations. One of these is backed by California thrift product, and
the other is a combination of RTC and conduit product.
6.2.4 Duff & Phelps
Duff & Phelps began rating CMBS in 1988. It has ratings on $27.8 billion in securities
that are currently outstanding in 117 transactions. It has downgraded one CLT and four
CMBS transactions.
The four CMBS transactions are pool transactions that initially were rated in 1991 and
1993. All of the transactions had a high concentration in California. Two of these
transactions were RTC multifamily deals.
6.3 Comparison
The objective of the rating agency methodology and rating downgrade history review is to
uncover differences in agency performance. The limited data that exist regarding rating
agencies' rating models and the brief history of the CMBS market preclude drawing any
definitive differences in performance.
While the number of downgrades by Moody's exceeds those of the other rating agencies,
the number may be explained largely by the number of CLTs that it rated, several of
which were subsequently downgraded. When these are removed, the number of
transaction downgrades matches those of S&P. It also is important to note that both
Moody's and S&P began rating CMBS in the mid 1980s, prior to Fitch and Duff &
Phelps. The 1990 to present rating downgrades of public CMBS transactions is similar in
type and quantity among the rating agencies.
Chapter 7
Conclusion
The objective of this thesis is to analyze the pricing of commercial mortgage-backed
securities within same letter-rated classes. Currently, significant variations exist in the
pricing of CMBS, even though same letter-rated certificates are presumably credit
equivalent. Since rating agencies' analyses presumably capture the credit risk of these
securities in their assigned ratings, the dispersion of spreads should occur solely due to
non-credit differences between CMBS issue's. Our results, however, have shown that
this is not the case. In fact, both credit and non-credit factors influence the pricing of
CMBS. Therefore, even at the AAA rated level credit ratings can not be taken at face
value. The inclusion of credit factors in the explanation of spreads indicates that the
market is pricing around the rating agencies. We conclude from these results that the
rating agencies are not capturing the credit risk of CMBS to the market's satisfaction.
These results are important to investors and regulatory authorities, which use ratings to
benchmark the credit risk of investments. A better understanding of rating agency
methodology and significant pricing factors will enable investors to make better
investment decisions. Our regression model will assist by demonstrating how spreads
widen or tighten accordingly with various issue data.
Our research is divided into three sections: a comparison of the methodology used by the
various rating agencies in analyzing credit risk; an empirical study of the dispersion of
AAA rated spreads using initially only non-credit variables, then adding credit variables
and finally testing to see if the rating agencies themselves influence the spread; and a
qualitative empirical investigation into the credit experience (downgrades) of CMBS over
time.
In the first section of this thesis we examined rating agencies' methodologies for rating
CMBS and determined that for the most part the same quantitative and qualitative factors
are used in their credit analyses. The primary quantitative factor considered by all the
agencies is the debt service coverage ratio. Qualitative factors considered by all the
agencies include pool diversification characteristics, property type, geographic location,
environmental issues, legal structure, market economics and management concentrations,
to name a few. While the factors considered are mostly the same, ultimate levels of
subordination are set as a function of the rating agencies' default probability and loss
severity models. These are derived from historical studies that the rating agencies and
others have performed. The lack of performance data that exist for CMBS leads the
rating agencies to use varying assumptions for these factors in their models. The key
differences in rating agencies' methodologies are these assumptions and the varying stress
tests they perform in establishing subordination levels.
The bulk of our research focuses on the explanation of the dispersion of spreads within
same letter-rated classes. To the extent the market and all rating agencies view credit risk
in the same manner, the spread dispersion among same letter-rated classes should be a
function of non-credit variables only. The results of our regression analysis indicate that
we are able to capture most of the dispersion of spreads, 55%, using only non-credit
variables. A total of six non-credit variables were significant: the certificate's weighted
average life; the percentage of lockout- and yield maintenance & penalty- to the weighted
average maturity of the class; whether the certificate received a split rating or not; time of
securitization measured from March 1994; and a proxy variable capturing non-linear
movement in pricing.
The next step in the analysis of dispersion of spreads was to add credit variables to the
regression equation. Doing so enabled the model to capture an additional 20% of the
variation in spreads, raising the R-square to .75. The regression model includes the
previous six non-credit variables, one additional non-credit variable and five credit
variables. The additional variables are: percent subordination; property sector
concentration; the ratio of multifamily in the issue; the ratio of pre-1992 originated
collateral; if the issue is crossed collateralized/defaulted; and, the treasury rate. These
results indicate that the market is indeed pricing the credit risk of CMBS differently from
the rating agencies. This result is important as it highlights the disparity in the views of
credit risk between the market and the rating agencies.
The last step in our empirical analysis of the dispersion of spread was to test our results to
determine if the rating agencies themselves affect the spread of CMBS. The results of
this analysis are that the rating agency(s) rating a transaction is not a significant factor in
the spread dispersion. Therefore, although the market is pricing around the rating
agencies, the market does not differentiate between the rating agencies by pricing them
differently.
The final section of our research was an analysis of the credit experience of CMBS since
1985. Our analysis focused on downgrades because we are interested in comparing the
default risk assigned at issuance with the actual credit experience of the issue over time.
In summary, no significant differences in the accuracy of credit ratings could be drawn.
Most of the credit downgrades can be grouped into one of four categories: pools with
California concentration; collateral originated prior to 1992; RTC transactions (which
also incorporates the first two groups); and credit lease transactions. All of the rating
agencies have had at least one downgrade in each of the four categories. Although S&P
and Moody's have had more credit downgrades of public transactions than the other
rating agencies, this is attributable to the number of transactions they each rated in the
mid 1980s, prior to the other two agencies commencing the rating of CMBS.
These results are important given the potential issue of ratings shopping and anecdotal
evidence of the market's perception of differences in rating agencies' performance. If the
market perceived a difference among the rating agencies, the difference should be
reflected in the form of higher spreads at issuance for those issues rated by the agency(s)
with lower credit standards. Our results indicate that the market does not differentiate
pricing at issuance on the basis of which rating agency(s) rate the transaction. In addition,
the information available to date on rating downgrades does not differentiate the rating
agencies on the reliability of their credit opinions.
7.1 Areas of Future Research
Due to the time restriction of this thesis only AAA rated CMBS pricing was investigated.
Therefore the first step for future research would be to perform a similar analysis on other
rating classes.
In the analysis of dispersion of spreads several refinements could be suggested. For
example, improvements could be made to proxy variables. As discussed in earlier
chapters, prepayment protection, mortgage loan specifics (i.e. ARM, FRM) and
dispersions of loan-to-value ratios and debt service coverage ratios could be more
accurately captured.
In addition, credit downgrade history could be investigated from a rating category
perspective rather than as an entire deal. For each rating agency this would gauge the
correlation of the credit rating with the credit experience over time.
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APPENDIX
Exhibit 1
CMBS Issues Included in Database
NASC 1994-MDI
SASCO 1994-Cl
KP 1994-Cl
DLJ 1994-MF4
MLMI 1994-Mi
MLMI 1994-Cl
KP 1994-C2
CSFB 1994-CFB1
DLJ 1994-MFI11
CRES94-1 (Gentra)
MCFI 1994-MC1
KP 1994-C3
LTC Remic. Corp.
NASC 1994-C3
ASWF 1994-C2
SASCO 1995-C1
CSFB 1995-Mi
NASC 1995-MDIII
MLMI 1995-Cl
MSC 1995 GAL-1
ASW 1995-C1
PRU 95-Cl
JPM 1995-Cl
MCFI 1995-MC1
KS Mortgage
WHP, 1995-Cl
ASC 1995-D1
PWMAC 1995-M1
OR CM 1995-1
LB 1995-C2
MLMI 1995-C2
PWMAC 1995-M2
ASC 1995-MDIV
CSFB 1995-AEW1
CSFB 1995-MBL1
SASCO 1995-C4
MLMI 1995-C3
DLJ 1995-CF2
ACMT 1995-C5
CSFB 1995-WF1
PRU 95-MCF2
JPM 1996-C2
MSC 1 96-BKU1
SASCO 1996-CFL
ASC 1996-D2
SBMS VII 1996-Cl
MLIC, 1996-1
GSMSC 1996-PL
NASC 1996-MD5
MLMI 96-Cl
Natnlink Funding
Exhibit 2
Regression Model for Subordination Levels
Including Rating Agency Variables
The following table displays the results of the subordination regression analysis, with the
inclusion of a dummy variable representing S&P rating agency.
Credit Regression T-Statistic
Variable Coefficient
LTV +.274505 4.796
DSCR -.222765 -5.648
GEOC +.063897 2.656
PROPC +.053256 2.314
BALLP +.073487 3.079
BTP -.029494 -2.269
MFAM -.153403 -6.668
RTL -.116279 -4.494
HOTL +.067843 2.173
S&P -.023991 -2.098
Constant +.485483 5.997
The regression model has a
respectively. All variables are
R-square and adjusted R-square of
significant at a 95% confidence level.
.76863 and .73819
